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Heart failure is one of the main critical diseases to be resolved in the cardiovascular field, and its
5 year mortality rate is as high as 30%. Since there is no effective treatment to prevent its progression
and to restore cardiac function, our country will have extremely high rates of heart failure patients near
in future. Heart transplantation and implantation of left ventricular assist device (LVAD) are few
available therapies for severe heart failure until today, in addition to intensive drug therapy with
angiotensin receptor blocker and beta-blocker. In about 10% patients who received the LVAD
implantation, the phenomenon called “reverse remodeling” occurs in the myocardial tissue, which
stably recovers cardiac function, and reduces ventricular diameter, morphological deformation, and
fibrosis. However, molecular mechanism and definition of the cardiac reverse remodeling still remains
unclear.

In this project for development of prediction method for LVAD-induced reverse remodeling of
failing heart, myocardial tissues dissected from left ventricles of 50 patients at the time of LVAD
implantation were subjected to multi-omics analysis to determine their molecular profiles of DNA
methylation, mMRNA and protein expression. Using the omics analysis data and clinical data
periodically collected before and after the LVAD implantation, we mathematically analyzed and
identified a series of molecules characteristic to reverse remodeling of failing heart. Then, several
algorithms were developed by combining the expression levels of selected proteins and mRNAs, and
DNA methylation ratios at specific CpG sites to predict the recovery rates from severe heart failure by
the cardiac reverse remodeling. These prediction methods were validated by the multi-omics analysis
data previously performed for the comparable patient group, and were concluded to be satisfactory for
this purpose.



Molecular diagnostic criteria for the reverse remodeling were searched by comparing clinical data
and omics analysis data of myocardial tissues from the same patients between LVVAD implantation and
heart transplantation. We also searched for new biomarkers usable for evaluating severity and
prognosis of the heart failure by maximally utilizing these omics analysis data. Since it is preferable
to find the biomarkers measureable in the blood samples, we narrowed down and selected candidates
from the viewpoint of their organ-specificity, expression level, dynamic range, and secretory nature.
We are planning to evaluate several candidates by measuring their levels in the plasma samples
collected before and after the LVAD implantation.

In the present study, big omics data with high quality for heart failure and reverse remodeling were
accumulated in the database. The stored information is expected to promote drug discovery,
development of diagnostic and treatment methods by identifying their target molecules through
elucidating the molecular pathways of progression and reverse remodeling of heart failure.
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